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openaccess@tue.nl providing details and we will investigate your claim. Merrick and Soyer propose a Bayesian semiparametric approach to select optimal replacement policies for maintained mechanical systems. The paper is nicely written and takes the reader step by step through the construction of the priors and derivation of the respective marginal posteriors and the utility function. The data augmentation step is also explained in quite some detail, first in particular cases and then in general, which makes the whole construction easier to grasp. They illustrate their methodology throughout by an application to railroad track maintenance scheduling, but the results are obviously transferable to other systems with similar features. However, we do not see the direct relevance of their approach to software reliability as indicated in the conclusions. The reason is that the applications in software reliability are mostly not connected to maintenance and optimal scheduling of repair actions, but to release testing with immediate repairs.
Merrick and Soyer address two issues not usually treated in the statistical literature, namely: how to define a statistical model that does not impose too many constraints on the characteristics of failures in the system (such that the underlying model for failures does not have to be fully specified a priori), and how to include information about relevant covariates into the model (so that the procedure can be tailored to the specific application at hand). Furthermore, they also deal with the fact that the occurrence of failures is often not directly observed in the sense that these occurrences are interval censored.
We think it is useful to position the contents of this interesting and well-written paper within contemporary developments in maintenance. The recent technological advances in the Internet of Things and sensor technology now make it feasible to collect higher volume data at higher frequencies than in the past. These "Big Data" opportunities are reflected both in new paradigms in industry like (CBM) Condition Based Maintenance (see e.g. ?) and in methodological advances such as degradation models and models with time-varying covariates (see e.g. ? and ?). We wonder whether the approach of Merrick and Soyer can be modified to deal with time-varying covariates and what would be the main difficulty of accomplishing this. In view of the industrial developments we think it is worthwhile to try to extend the the approach of Merrick and Soyer to more modern replacement policies in CBM than the block replacement policies they consider (see e.g. ?). Other extensions that we feel are important are extensions to maintenance under uncertainty due to imperfect inspection or imperfect repair (see e.g., ? and ?).
Merrick and Soyer apply their approach to a case study with failure data on 132 sections of rails. The covariates are curvature of the rail section, and the weight and the speed limit for traffic traversing the rail. The case study is presented in the context of block replacement instead of age replacement. We assume that there are practical reasons for this choice.
Merrick and Soyer implement two procedures, one where a parametric form for the baseline intensity is assumed, and another one corresponding to using a gamma process prior on the baseline intensity. They report the respective posterior means for the intensity functions as well as posterior credible sets, and also the approximations of the utility curves. We would have liked to see more numerical details. It would be nice to see the estimates for α and γ in the parametric model, and the estimates for the β coefficients for the covariates.
Moreover, we expected to see somewhere the estimates and credible intervals for the model parameters since these can be obtained directly from the Bayesian approach. We miss some explanation about the exact nature of the bands in Figures 8 and 9 . Are these pointwise credible sets? It is a bit difficult to compare, but even at the highest level of credibility it seems like there is not much intersection between the two credibility regions (meaning the one given by the parametric model, and the one given by the semiparametric model).
We were also expecting some quantification of uncertainty in the utility curves in Figures  10 and 11 which is certainly valuable information to provide. Figures 10 and 11 suggest that the expected cost per time unit stabilises as t grows. Based on (10) this suggests that the integrated baseline intensity Λ 0 is essentially linear as t grows. Is this reasonable? Would one not expect exponential growth in faults which would then lead to a clearer minimum in the utility curves? It seems to be somewhat at odds with the assumed form in (11).
We wonder whether the hazard rates give any meaningful information in terms of comparing different tracks. The existence of these ratios seem to be a fundamental feature of the model so it would be interesting to see what kind of information they can provide. In the same vein, we would like to know whether it is possible to use this in order to provide track specific maintenance advice.
We conclude with a few general remarks. Just below Formula (4) it is mentioned that "An attractive feature of the Bayesian optimal replacement strategies is that they are adaptive". It is not clear to us what Merrick and Soyer mean by this. The term adaptive has a rather specific meaning in the statistics literature meaning that the procedure adapts itself to nuisance parameters. It seems like the term adaptive is being used here to say that once new data is collected, the optimal interval for maintenance will be revised accordingly. That is a sequential approach for which a Bayesian setting is indeed well suited (see e.g. ?).
It would have been nice to see some comparisons with competing methods going beyond the comparison between the parametric and semiparametric model in Table I based on the DIC. In particular, we miss a discussion on goodness-of-fit, although we realized that this is not common in Bayesian statistics.
We conclude our discussion with thanking Merrick and Soyer for an interesting contribution to the maintenance literature.
